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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1, 2, 5, 6,11-12 are rejected under 35 U.S.C. 103(a) as being obvious 

over Murakami et al (U.S. Pat. 6,15,844) in view of Brescia et al (U.S. Pat. 4,502,054). 

Murakami discloses: 

regarding claim 1, ink jet head for recording an image on recording 
medium by ejecting ink containing charged fine particles by means of an electrostatic 
force (Abstract) comprising: 

ink guide whose tip end portion is directed toward a side of said recording 
medium; ink flow path that supplies the ink to said ink guide (Abstract; Column 3, Line 
56 -Column 4, Line 9) 

ejection electrode that comprises a surrounding electrode arranged so as 
to surround an outer periphery of said ink guide with a predetermined spacing, and 
ejects the ink guided from said ink flow path to the tip end portion of said ink guide by 
means of the electrostatic force (Figure 21; Column 5, Lines 14 - 47) 

regarding claim 5, wherein said ink guide is arranged on a head 
substrate (41); ink flow path is formed between said head substrate (41) and an 
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insulating substrate (13) arranged so as to be spaced apart from said head substrate 
(41) by a predetermined distance (Figure 20) 

through holes (14) are formed in said insulating substrate (13); ink guide 
has said tip end portion protruding on side of said recording medium form one of the 
thorough holes formed in said insulating substrate (13) and guides the ink flowing in 
said ink flow path from said ink flow path to said tip end portion (Figure 20) 

regarding claim 6, wherein a contact angle of a surface of said ink guide 
(50) in at least a portion existing in through hole with respect to the ink is set larger than 
a contact angle of an inner wall surface of said through hole (14) with respect to the ink 
(Figure 19) 

regarding claim 11, ink contains charged fine particles which are 
dispersed in a solvent, and said ejection electrode is provided on a side of said 
insulating substrate in said ink flow path (Column 3, Line 56 - Column 4, Line 9) 

regarding claim 12, tip end portion of said ink guide has an affinity 
(attraction) for the ink (Column 2, Lines 36-46; Lines 56-60) 
Murakami et al does not disclose expressly: 

regarding claim 1, a ratio between an effective inside diameter of 
surrounding electrode and a distance from said surrounding electrode to end of ink 
guide on side of recording medium is set in a range of 1 : 0.5 to 1 : 2 

regarding claim 2, surrounding electrode is substantially circular 
electrode, and said effective inside diameter is an average inside diameter 
Brescia et al discloses: 
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regarding claim 1, a ratio between an effective inside diameter of 
surrounding electrode and a distance from said surrounding electrode to end of ink 
guide on side of recording medium is set in a range of 1 : 0.5 to 1 : 2 (Figures 3, 3A; 
Column 4, Lines 7 - 24), for the purpose of supplying energy required for the jet and 
obtain good wear resistance. 

regarding claim 2, surrounding electrode is substantially circular 
electrode, and said effective inside diameter is an average inside diameter (Column 3, 
Lines 54 - 59; Column 4, Lines 7 - 24), for the purpose of stabilizing the ejection of ink 
from the ink jet head. 

At the time the invention was made, it would have been obvious to a person of 
ordinary skill in the art to incorporate the teaching of a ratio between an effective inside 
diameter of surrounding electrode and a distance from said surrounding electrode to 
end of ink guide on side of recording medium is set in a range of 1 : 0.5 to 1 : 2; 
surrounding electrode is substantially circular electrode, and said effective inside 
diameter is an average inside diameter as taught by Brescia et al into the device of 
Murakami et al, for the purpose of supplying the energy required for the jet and obtain 
good wear resistance, and to stabilize the ejection of ink from the ink jet head. 

Claims 3 and 4 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Murakami et al (U.S. Pat. 6,158,844) in view of Brescia et al (U.S. Pat. 4,502,054) and 
Miroku (U.S. Pat. 4,633,328). 

Murakami discloses: 
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regarding claim 3, ink jet head for recording an image on recording 
medium by ejecting ink containing charged fine particles by means of an electrostatic 
force (Abstract) comprising: 

ink guide whose tip end portion is directed toward a side of said recording 
medium; ink flow path that supplies the ink to said ink guide (Abstract; Column 3, Line 
56 -Column 4, Line 9) 

Murakami does not disclose expressly: 

regarding claim 3, ejection electrode that comprises side-by-side 
electrodes arranged on both sides of said ink guide so as to oppose each other with a 
predetermined spacing 

a ratio between an effective spacing between said side-by-side electrodes 
and a distance from said side-by-side electrodes to end of said ink guide on side of said 
recording medium set in a range of 1 : 0.7 to 1 : 2.8 

regarding claim 4, wherein side-by-side electrodes are substantially 
parallel electrodes, and said effective spacing is an average electrode spacing 
Brescia et al discloses: 

regarding claim 3, a ratio between an effective spacing between said 
side-by-side electrodes and a distance from said side-by-side electrodes to end of said 
ink guide on side of said recording medium set in a range of 1 : 0.7 to 1 : 2.8 (Figures 3, 
3A; Column 4, Lines 7 - 24), for the purpose of supplying the energy required for the jet 
and obtain good wear resistance. 
Miroku discloses: 
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regarding claim 3, ejection electrode that comprises side-by-side 
electrodes (4) arranged on both sides of said ink guide so as to oppose each other with 
a predetermined spacing (Figure 3; Abstract; Column 1 , Lines 5-11; Lines 45 - 56), for 
the purpose of suitably charging ink drops determined with respect to a spacing defined 
between ink droplets. 

regarding claim 4, wherein side-by-side electrodes are substantially 
parallel electrodes, and said effective spacing is an average electrode spacing Figure 3; 
Abstract; Column 1 , Lines 52- 68), for the purpose of properly spacing the electrodes. 

At the time the invention was made, it would have been obvious for a person of 
ordinary skill in the art to incorporate the teaching of a ratio between an effective 
spacing between said side-by-side electrodes and a distance from said side-by-side 
electrodes to end of said ink guide on side of said recording medium set in a range of 1 
: 0.7 to 1 : 2.8; ejection electrode that comprises side-by-side electrodes arranged on 
both sides of said ink guide so as to oppose each other with a predetermined spacing; 
side-by-side electrodes are substantially parallel electrodes, and said effective spacing 
is an average electrode spacing as taught by Brescia et al and Miroku into the device of 
Murakami, for the purpose of supplying the energy required for the jet and obtain good 
wear resistance; purpose of properly spacing the electrodes; and purpose of suitably 
charging ink drops determined with respect to spacing defined between ink droplets. 
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Claims 7,10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Murakami et al (U.S. Pat. 6,158,844) as modified by Brescia et al (U.S. Pat. 4,502,054) 
and further in view of Miura et al (U.S. Pat. 4,801 ,955) 

Murakami as modified by Brescia et al discloses all of the claimed 
limitations except for the following: 

regarding claim 7, wherein surface of ink guide in at least the portion 
existing in said through hole has ink-repellent property 

regarding claim 10, wherein ink guide in at least the portion existing in 
through hole is configured with a ink-repellent member, and said surface of said ink 
guide in at least the portion existing in said through hole is processed with a ink 
Miura discloses: 

regarding claim 7, wherein surface of ink guide in at least the portion 
existing in said through hole has ink-repellent property (Column 9, Lines 32-48), for the 
purpose of repelling ink particles which might return to the nozzle opening 

regarding claim 10, wherein ink guide in at least the portion existing in 
through hole is configured with a ink-repellent member, and said surface of said ink 
guide in at least the portion existing in said through hole is processed with a ink 
(Column 9, Lines 32-48), for the purpose of repelling ink particles which might return to 
the nozzle opening 

At the time the invention was made, it would have been obvious for a person of 
ordinary skill in the art to incorporate the teaching of a contact angle of a surface of said 
ink guide in at least a portion existing in through hole with respect to the ink is set larger 
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than a contact angle of an inner wall surface of said through hole with respect to the ink 
as taught by Miura et al into the device of Murakami as modified by Brescia et al, for the 
purpose of protecting an ink head without damaging the projecting portion and repelling 
ink particles which might return to the nozzle opening. 

Claims 8 and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Murakami et al (U.S. Pat. 6,158,844) as modified by Brescia et al (U.S. Pat. 4,502,054) 
and further in view of Miyashita et al (U.S. Pub. 2002/0136823). 

Murakami as modified by Brescia et al discloses all of the claimed 
limitations except for the following: 

regarding claim 8, wherein a difference between said contact angle of 
said surface of ink guide in at least the portion existing in through hole with respect to 
the ink and said contact angle of inner wall surface of said through hole with respect to 
the ink is set at not less than 10 degree 

regarding claim 9, contact angle of surface of said ink guide in at least 
the portion existing in said through hole with respect to the ink is set at not less than 20 
degree 

Miyashita et al discloses: 

regarding claim 8, wherein a difference between said contact angle of 
said surface of ink guide in at least the portion existing in through hole with respect to 
the ink and said contact angle of inner wall surface of said through hole with respect to 
the ink is set at not less than 10 degree (Paragraphs 0093 - 0094), for the purpose of 



Application/Control Number: 10/765,469 Page 9 

Art Unit: 2853 

carrying out a precise patterning by suppressing the bend in the jetted direction of the 
composition. 

regarding claim 9, contact angle of surface of said ink guide in at least 
the portion existing in said through hole with respect to the ink is set at not less than 20 
degree (Paragraphs 0093 - 0094), for the purpose of carrying out a precise patterning 
by suppressing the bend in the jetted direction of the composition. 

At the time the invention was made, it would have been obvious to a person of 
ordinary skill in the art to incorporate the teaching of a difference between said contact 
angle of said surface of ink guide in at least the portion existing in through hole with 
respect to the ink and said contact angle of inner wall surface of said through hole with 
respect to the ink is set at not less than 10 degree; contact angle of surface of said ink 
guide in at least the portion existing in said through hole with respect to the ink is set at 
not less than 20 degree as taught by Miyashita et al into the device of Murakami et al as 
modified by Brescia et al, for the purpose of carrying out a precise patterning by 
suppressing the bend in the jetted direction of the composition. 

Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Murakami et al (U.S. Pat. 6,158,844) as modified by Brescia et al (U.S. Pat. 4,502,054) 
and further in view of Jonsson (U.S. Pat. 6,361,147) 

Murakami as modified by Brescia et al does not disclose expressly: 
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regarding claim 13, a guard electrode which is provided between 
adjacent ejection electrodes and suppresses electric field interferences occurring 
between the adjacent ejection electrodes 

Jonsson discloses: 

regarding claim 13, a guard electrode which is provided between 
adjacent ejection electrodes and suppresses electric field interferences occurring 
between the adjacent ejection electrodes (Column 13, Lines 45-52) , for the purpose of 
shielding the electrodes from one another, thereby preventing undesired interaction 
between electrostatic fields produced by two adjacent electrodes 

At the time the invention was made, it would have been obvious to a person of 
ordinary skill in the art to incorporate the teaching of a guard electrode that is provided 
between adjacent ejection electrodes and suppresses electric field interferences 
occurring between the adjacent ejection electrodes as taught by Jonsson into the device 
of Murakami as modified by Brescia, for the purpose of shielding the electrodes from 
one another, thereby preventing undesired interaction between electrostatic fields 
produced by two adjacent electrodes 

Claims 14 and 15 are rejected under 35 U.S.C. 103(a) as being obvious over 
Murakami et al (U.S. Pat. 6,158,844) in view of Brescia et al (U.S. Pat. 4,502,054) and 
Suetsugu et al (U.S. Pat. 5,975,684). 

Murakami discloses: 
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regarding claim 14, ink jet head for recording an image on recording 
medium by ejecting ink containing charged fine particles by means of an electrostatic 
force (Abstract), comprising: 

two or more ink guides, a tip end portion being directed toward a side of 
said recording medium; one or more ink flow paths that supplies the ink to said ink 
guide (Figure 21 ; Abstract; Column 3, Line - Column 4, Line 9) 

two or more ejection electrodes, each ejection electrode comprises a surrounding 
electrode arranged so as to surround an outer periphery of said ink guide with a 
predetermined spacing, and ejects the ink guided from said ink flow path to the tip end 
portion of said ink guide by means of the electrostatic force (Figure 21; Column 5, Lines 
14-47) 

regarding claim 15, means for holding recording medium; means for 
relatively moving said ink jet head and said recording medium (Column 1, Lines 34-41) 
Murakami does not disclose expressly: 

regarding claim 14, a ratio between an effective inside diameter of 
surrounding electrode and a distance from said surrounding electrode to end of ink 
guide on side of recording medium is set in a range of 1 : 0.5 to 1 : 2 

regarding claim 15, means for applying a predetermined bias voltage 
between ejection electrode and said recording medium 

means for applying a predetermined ejection voltage to said 
ejection electrode in accordance with said image to be recorded on said recording 
medium 
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Brescia et al discloses: 

regarding claim 14, a ratio between an effective inside diameter of 
surrounding electrode and a distance from said surrounding electrode to end of ink 
guide on side of recording medium is set in a range of 1 : 0.5 to 1 : 2 (Figures 3, 3A; 
Column 4, Lines 7 - 24) 

Suetsugu et al discloses: 

regarding claim 15, means for applying a predetermined bias voltage 
between ejection electrode and said recording medium (Column 5, Lines 25-35), for the 
purpose of achieving a stable printing operation with a high printout quality. 

means for applying a predetermined ejection voltage to said ejection 
electrode in accordance with said image to be recorded on said recording medium 
(Column 5, Lines 5-14), for the purpose of achieving a stable printing operation with a 
high printout quality. 

At the time the invention was made, it would have been obvious to a person of 
ordinary skill in the art to incorporate the teaching of a ratio between an effective inside 
diameter of surrounding electrode and a distance from said surrounding electrode to 
end of ink guide on side of recording medium is set in a range of 1 : 0.5 to 1 : 2 as 
taught by Brescia et al and Suetsugu into the device of Murakami, for the purpose of 
supplying the energy required for the jet and to obtain good wear resistance and 
achieving a stable printing operation with a high printout quality.. 
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Claims 16 and 17 are rejected under 35 U.S.C. 103(a) as being obvious over 
Murakami et al (U.S. Pat. 6,158,844) in view of Brescia et al (U.S. Pat. 4,502,054), 
Suetsugu et al (U.S. Pat. ,975,684) and Miroku (U.S. Pat. 4,633,328). 
Murakami discloses: 

regarding claim 16, ink jet head for recording an image on recording 
medium by ejecting ink containing charged fine particles by means of an electrostatic 
force (Abstract) comprising: 

two or more ink guides, a tip end portion is directed toward a side of said 
recording medium; one or more, ink flow paths that supplies the ink to two or more ink 
guides (Figure 21; Abstract; Column 3, Line - Column 4, Line 9) 

regarding claim 17, means for holding recording medium; means for 
relatively moving said ink jet head and said recording medium (Column 1, Lines 34-41) 
Murakami does not disclose expressly: 

regarding claim 16, two or more ejection electrode that comprises side- 
by-side electrodes arranged on both sides of said ink guide so as to oppose each other 
with a predetermined spacing 

a ratio between an effective spacing between said side-by-side electrodes 
and a distance from said side-by-side electrodes to end of said ink guide on side of said 
recording medium set in a range of 1 : 0.7 to 1 : 2.8 

regarding claim 17, means for applying a predetermined bias voltage 
between ejection electrode and said recording medium 
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means for applying a predetermined ejection voltage to said ejection 
electrode in accordance with said image to be recorded on said recording medium 
Brescia et al discloses: 

regarding claim 16, a ratio between an effective spacing between said 
side-by-side electrodes and a distance from said side-by-side electrodes to end of said 
ink guide on side of said recording medium set in a range of 1 : 0.7 to 1 : 2.8 (Figures 3, 
3A; Column 4, Lines 7 - 24), for the purpose of supplying the energy required for the jet 
and obtain good wear resistance. 
Miroku discloses: 

regarding claim 16, two or more ejection electrodes that comprises side- 
by-side electrodes (4) arranged on both sides of said ink guide so as to oppose each 
other with a predetermined spacing (Figure 3; Abstract; Column 1 , Lines 5-11; Lines 
45 - 56), for the purpose of suitably charging ink drops determined with respect to a 
spacing defined between ink droplets. 
Suetsugu et al discloses: 

regarding claim 17, means for applying a predetermined bias voltage 
between ejection electrode and said recording medium (Column 5, Lines 25-35), for the 
purpose of achieving a stable printing operation with a high printout quality. 

means for applying a predetermined ejection voltage to said ejection 
electrode in accordance with said image to be recorded on said recording medium 
(Column 5, Lines 5-14), for the purpose of achieving a stable printing operation with a 
high printout quality. 
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At the time the invention was made, it would have been obvious to a person of 
ordinary skill in the art to incorporate the teaching of a ratio between an effective inside 
diameter of surrounding electrode and a distance from said surrounding electrode to 
end of ink guide on side of recording medium is set in a range of 1 : 0.7 to 1 : 2.8; 
ejection electrode that comprises side-by-side electrodes arranged on both sides of said 
ink guide so as to oppose each other with a predetermined spacing as taught by 
Brescia et al, Suetsugu and Miroku into the device of Murakami, for the purpose of 
supplying the energy required for the jet and obtain good wear resistance; purpose of 
properly spacing the electrodes; and purpose of suitably charging ink drops determined 
with respect to spacing defined between ink droplets, and achieving a stable printing 
operation with a high printout quality. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jason Uhlenhake whose telephone number is (571) 
272-5916. The examiner can normally be reached on Monday - Friday 8-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen Meier can be reached on (571) 272-2149. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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